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Qi. Choose the correct answer 



l-The values of the interatomic spacing for Si and Ge are 
-^3A -7A b)3pm-7|im 



ranging from 

c)3nm-7nm 



2)Number of atoms in FCC is 

a) one atom i b)two atoms ^atoms 



3)The wavelength emitted or absorbed for GaN having 
^ 370nm ' b)270nm 



E g -3.35ev is equal to 
c)270pm 




—4) The bandgap energy for bulk structure is 

the same material 

a)greater than ^bjsmaller than 



that of quantum well structures made from 
c)equal to 



I \ 

3-35 
3^ O A i'' 



5)Each allowed state has been described by quantum numbers 

a ) Two b)three ^jtbur 



6) As the effective mass increases the density of states 

^Increases b)decreases c)doesn't change 

1) As the effective mass increases the mobility of carriers 

a)increases Jj-tdecreases c)doesn't change 

8)As the frequency of collision increases, the carrier mobility 

a)increases ^decreases c)doesnt change 

Pc* ^ 

— 9) The effective mass increases with the decrease in E for J 

a)bulk structures b)quantum well structures ^/fK'ano wire ^ 

10) If the effective mass is doubled, the density of state is in bulk material 

^multiplied by2V2 b)doubled c) halved 



— 1 1) If the effective mass is doubled, the density of state is in Quantum Well 

ajmultiplied by2-/2 ^doubled c)halved 

12) As effective mass increases the curvature of E-K diagram 

a)increases ^decreases c)doesn't change 

13) The separation between two successive points along x-axis in K-space is equal to... 

a)27t/Lx, Lx length of structure ^f)TuLx, Lx length of structure c)Lx, , Lx length of structure 
in x-direction in x-direction in x-direction 
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fiiniatt the following r>io^ nni 
;%f Group velocity of electrons in solid 
/ mass «WWled by electrons in solid, 

^■.y ofsia.es Pe,v(E) for 3D siruciures (bulk ntaierial, 
d, Densi.y ofsia.es p„ (B) for 2D siruciures (Quanium Well, 
«) Densiiy of siaies ft , (E) for ID siruciures (Nano Wlre) 

q] Grcwp 5 



- Gea, 'O’ 1 

C o vr-ix 

■felt, ^ x 



■^HoCih. =: M _ du) 2.-^ ^ 

cJK dhc 

frb m uJade _ V, 

E = \\£ ^ d G Vi cjjl 

d£ = $- 



,N S = H 

K d)c 



[y 



'iO^l 0\(xSS 



^5) 



^1-ecVfo /'s ^\\\ rwode t- re^Vj 
°^\Wpvj^ rMu-X ^4.rCe_ 

^So , 'V's ^ss ^ ^ 

1 1P5 

P\SS vxw\e e*$sW>Ce ^Wrrle 



Eyrdt-f^j) — )\ C^-C® 

^0.1 ip- 



= r. dt 

=r V -N,dt 

£ . n . df. oLt 

O K etc 



Q? 



Scanned by CamScanner 




die 



=? P = . d£ 

'TJK CM: 



Pc cx-^<5> 5 , uJKere a= 

J dt 

■e^cdk'Ue 






,a= jL ( ^ 

dbf ' ^ cLIC ' 



fvb*\ Qb fe© £® 



K . dic_ 

VK 



m* d ( ^ . de \ 
J3F v ~ "ax J 




Scanned by CamScanner 



^ 4 - Given 



' • * • «... c2 

— \'w vv " v — ^>v.'v\.yi vvvoA^xioX_ 

The cubi c struct ure with 1mm sirip u nn * j • 

defined below. ~ ” ° 1 an 1S ma< ^ e ^ rorn materials with characteristics ; j 



(energv value in the conduction band) - Ec i - ( k ~ 6): 



2 771/ 



m c = 0.98m c 



'S 



ft 2 K 2 



E, (energy value in the valence band) =E;-,~ m v =0.49 m „ and Eg=l.lev 

. 

a) Draw qualitatively the following curves: 

D K diagram and determine whether the considered material has direct or indirect 
band to ap and what is the indication of this classification? o 

h- Density of states curves for conduction and valence bands and calculate 30. the allowed 
states in the conduction band. ^ >fow\ \ 0 % L 

^fefRepeat the solution of (a) when the dimensions of structure doubled * . ~ _ 

\ 

Repeat the solution of (a) when the dimensions of the structure changed to be 
lmm* lmm* 10 A* — C^jo^k\ U ^ 

Ge 

d) Repeat the solution of (a) when the values of im changed to 0.08 mo and my =0.28 mo 
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